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ABSTRACT 

The geometry, stratigraphic relatiqnsh i p and 

or i g i n of the Burbank sandstone and Mississippian 

"cha t " in the subsurface of T. 25 N., R. 6 E., and 

T . 26 N., R.6 E., Osage County, Oklahoma, are 

disc u ssed in this paper. 

From subsurface data collected from electric 

logs a series of isopach maps and stratigraphic 

cross sections "hung" from a thin limestone bed 

were prepared ' to show their geometry and strati­

graphic relationships. 

It is found that the Burbank sandstone bodies 

in the thesis are a f 0 r m part of a s e r i e s o 'f chenier , 

beac h ridges, barrier islands, and spits deposited 

in t he western shore of the Cherokee sea. 

T he Mississippian 11 chat" filled in the topogra-

phic lows Probably some is in the form of channels 

but some is more residual in character Its campo 

nents although ?f Mississippian origin were reworked , 

redistributed and recemented by Pennsylvanian seas. 
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INTRODUCTIO N 

Location of the Area 

T he sedimentary rocks discussed in this paper 

are t hose found in the subsurface of T. 25 N . , 

R. 6 E . , and t he south of T. 2 6 N. , R. 6 E . , 0 sage 

Cou nty, Oklahoma (Plate 1). 

Six oil fields ar e partially or entirely included 

in t h e area: West Little Chief, North Burbank, 

Stan l ey Stringer, South Burbank, Fairfax, and Ea st 

Litt l e Chief. 

Purpo se of Study 

The pt'ese nt investigation :had as its ma_jor 

purp ose the detailed study of the sa ndst one bodies 

o c c u r r i n g i n t·h e 11 C h e r o k e e " s h a 1 e o f t h e D e s rp o i n -

esia n Series of Middl e Pennsylvanian age, in ord er 

to d e termine their geometry- ·shape, size, and orien t­

a t i o n -- t h e i r s t r a t i g r a p h i c r e l a t i o n s h i p s , a n d f i n a 1 1 y 

to d raw concl usions regarding depo s itiona· l environ­

men t by compa ris o n w it h analo go us distributional 

patt e rns of recent sediment s 

X 



Previous Work 

The Osag e County area is one of the most famo us 

oil-producing regions in the world. Extensive sub-

surface geologic work has been done and published on 

the geology of the sandstone bodies occurring in the 

"Cherokee" shale of this area and surrounding part s 

of northeastern Oklahoma and southeastern Kansas 

The lenticular character of these sandstones was 

recognized as early as the middle 1910's. Shannon 

(1915 ) suggested the possibility of oil accumulation 

in lenses in the Penn sylvanian rocks north of the 

Arkansas River. Gould (1915) recorded discoveries 

of "prolif ic oil and gas pools i n thick lenses of 

sandstone in Carboniferous strat a ." Robinson (1919, 

1922) stated the possibility of obtaining gas and oil 

from lenticular sands in the area of Osage County. 

Sin c e then several more papers hav e been written 

referring to the close relationship of oil acc umula ­

tion an d lenticularity of the "Cherokee" sandstones. 

Some of them have suggested off-shore bars a s their 

origin . 

Of these works, perhaps the most complete and 

most c losely related to the area in question are 

X 
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t hose by Bass (1936); Ba$S, Leatherock, Dillard, 

and Ke nne dy (1937); and Bass, Goodrich, and 

Dillard ( 1942) . In these papers the authors discuss 

t he siz·e, orientation, physical properties, and 

origin o f the B u·r bank and Bart 1 e s ville sandstones 

and re a c h ed th e conclusion that these sandstone 

bodies " a re large lense·s which were probably depos­

i t e d ·.a s a s y s t e m o f o f f - s h o r e s a n d b a r s o n t h e 

western shore of the Cherokee sea . " 

In t h e l a s t de c a d e t h e S h a 1 e S h a k e r h a s c o m p i 1 e . d 

i n three Digests (I, 1952-1955; II, 1955-1958; III, 

1958-1961) a series of M . S. theses from the Univer­

sity of Oklahoma qealing mainly with subsurface ge-

o logy in parts of Oklahoma . In most of them, prob-

l ems of c orrela t ion of the "Cherokee" rocks are 

d iscussed, as well as the paleogeology and histor­

i cal geo l ogy of Osage County and, in general, of 

n ortheas t ern Ok l ahoma. 

Baker {1962) describes the general petrography 

o f the non-reservoir facies included in the "Cherokee" 

Group in the B u rbank field, Oklahoma, and Thrall 

field, Kansas. This paper discusses the organic 

character and potential of the shales as source rocks 

of petro l eum. 

3 



N OMENCLATURE AND CLASSIFICATION 

O ak e s (1953 , pp. 1523-1526) divided the lower 

part of the Desmoinesian Series into the Cabaniss 

and Krebs Groups In 1954, the Oklahoma Geological 

Survey ( Bra nson , 1954, p. 1} dropped the term 

"Cherok ee " from formal stratigraphic nomenclature 

and replaced it with the Caba _niss and Krebs Groups. 

Hereaf ter in this paper the term "Cherokee" will be 

used in q uotation marks The name of "Key" lime-

stone is given in this paper to a thin bed of lime­

stone abo ut 3 2 feet above th e Pink lime stone and in 

the zone of the lower Skinner sandstone. The name 

o f M i s s i s s i p p i a n " ch a t 11 i s g i v e n t o t h e c h e r t c o n -

glomera t e found at the base of th e Pennsylvanian 

sedim ents Figure 1 illustrates the electric log 

characteristics and the classification of the subsur­

face roc k s in the interval discuss ed in· this paper. 

4 
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GENERAL GEOLOGICAL SETTING OF THESIS AREA 

Stratigraphy 

Studies made by the geologists of the State Ge­

ol o g ical Survey of Kansas, the Oklahoma Geological 

Survey and others such as Moore (1944, 1949, 1951); 

O a k es (1953); Searight (1953, 1958); Branson (1954, 

1 957); Howe (1956); Baker (1962); and by a series of 

M S t heses from the University of Oklahoma published 

in Digests I, II, III, of the Shale Shaker (1950-1961) 

de monstrate that the "Cherokee " includes a variety 

of dif fer ent litho l ogic types such as sandstone, silt­

st one, underclay, coal, greenish gray shale, gray 

sh ale, · black shale, and limestone. T l_ds variety of 

:l i thologies indicates that the sediments of the 

C a b aniss and Krebs Groups wer e deposited u n der more 

th an one sedimentary environment which fluctuated 

fr om non-marine to marine. 

A type · l. o g and the n·o men c 1 at u r e a rid c 1 as s i fi" c a-

t i o ri of these r o <:: k s . as used in the the 8 is are a is g i v ·en 

iri f i gure . 1. 

5 
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Th e mo s t significant markers on t he electrical 

l ogs of this secti on are the base of the Osw eg o lime-

s t o n e , t h e V ~ r d i g r i s L i m e s to n e , t h e " Ke y " 1 i m e s t o n e , 

t he Burban k sands t on e, the Mississippian " chat " and 

M ississipp i an limestone The Pink limestone is a 

g oo d mark er only in the south half of the T. 25 N., 

a nd i s poorly developed in the rest of the area. The 

I nola limestone is not clearly marked on the elec-

t rical logs. It is only identified in log s where the 

Bu rbank sandstone is absent. The Prue sandstone 

a nd the Lo w er Skinner sandston e are also identified. 

T h e M i s s i s s i p p i a n " c h a t ',' w h i c h i s e a s i 1 y i d e n t i f i -

a ble by its low res is tivi ty and high negative span -

t aneous potential, is found resting un c onformably on 

t he Mis sissippi an limestone principally in T. 2 5 N. 

I ts t hickness varies from 0 to 100 fe et. 

Petvography 

In contrast to the large number of published 

r ep orts on the "Cherokee" stratigraphy and c orr ela-

t ion , there are rel ati ve ly few reports on the petro-

g r a p h y o f t h e s h a 1 e s , s a n d s t o n e s , a n d 1 i me s t o n e s o f 

t hi s inter v a l in northeastern Oklahoma. 



Non-R e servo i r Rocks 

Baker ( 1962) distinguishes three types of shales: 

g r een i sh g ra y, gray , and black. The greenish gray 

a nd gray t y p es are composed chiefly of quartz, 

c h lo rite, an d sericite. Siderite as a common minor 

mi neral is found in the greenish gray type as well 

a s opaque s hreds of organic matter. A limited 

m arine fa u na is reported in some places The gray 

s hales con t ain a significant amount of op a que shreds 

o f organic . matter and some p\r.rite. Carbonized 

p lant remains and marine fossils are common . The 

g reen i sh g r ay type i s generally silty. 

The black shales are composed mostly of quartz, 

i lli t e , som e chlorite, and relatively abundant pyrite, 

a nd opaque shreds of organic matter Phosphatic 

n odules ar e pre sent. Conodonts and orb i culoid 

b rach i opod s are reported as common fossils. Tex-

t ur a lly the black shale is a clay shale with excellent 

fi ssility. Th e und e rclay is usually olive-gray i n 

c olor and i s composed mostly of quartz and clay min-

e rals P yri te, ankerite veins and segregates , and 

s q.me lirn.e s tone nodules are report e d common as well 

a s ca rboni ze d p l ant remains 

7 
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Lim e 'stone s are generally light to medium gray 

in c olor . Most of these are biomicrites, following 

F o 1 k 1 s ( 1 9. 5 9 ) c 1 a s s i f i c at i o n . 

Sandstone -

Cores and well cuttings from the Burbank sand-

s t one, examined under the binocular microscope 

reveal no textural or compositional differences be-

tween t he various sandstone bodies~ They are com -

posed mainly of angular to subangular quartz grains 

that range in size from very fine to medium. Minor 

amoun t s of mica and traces of feldspar, zircon, 

c h lori t e , glauconite, hornblende, rutile, magnetite, 

pyrite , and ep i dote are recorded by Leatherock 

( 1 9S7) . 

M i s s i s s i p p ian " Chat 11 

The term "Mississippian chat, 11 as used in this 

paper, d esignates the chert conglomer a te found i n 

t h e low e rmost portion of the "Cherokee" interval. 

This co ng lomerate consists of weathered, tan, sandy, 

triporitic chert fragments · cemented by silica. The 

f \- agmen t s are angular to subangular . A green si l ty 

shale m a trix is reported in some core analysis 

l 



reports . The "Chat" normally h as a high porosity 

(10 t o 40 per cent), and perme a bility . 

Structure 

S in ce an exce l lent structural evaluation of 

Osage County is included, in the work published in 

U.S. Ge o l ogical Survey Bullet i ns 686 and 900, 

thi s s u bject is not discussed in this paper. Sever-

al de tai led maps are available at the Osage Indian 

Agenc y at Pawhuska . The Oswego limestone, 

presen t over the entire county, is the key bed picked 

by the ea rly drillers. It is t he best Pennsylvanian 

struc tur al marker The regional dip of the rocks in 

the thesis area is westward at the rate of 35 feet to 

the mile, as meas u red on the top of the Oswego lime-

stone . 

Tectonic Framework of Sedimentation 

This paper discusses only that part of the 

Penn syl vanian tec t onic framework which is directly 

relat ed to the deposition of the Desmoinesian rocks 

in no r t he astern Oklahoma and southeastern Kansas. 

Th e t ec tonic framework of sedimentation is under-

st ood , as defined by Krumbein and Sloss (1955, 

p . 318), as the combina,.tion of subsiding, stable, 

9 
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and risi n g tectonic elemen t s in the se dime ntary 

s ou rce an d depositional areas. Tectonic e lem ents 

a c tive i n Pennsylvanian time in this area were: the 

Nemaha ri dge, the Bourbon arch, the Ozark dome, 

t h e Oua ch ita geosyncline, and the Cherokee basin. 

In Early Pennsylvanian time southern Oklahom a 

underwe nt extensive folding and faulting. The 

Ouach ita geosyncline was upl if ted and the Arkoma 

basin b ecame d epressed. The Anadarko basin was 

formed e ssentially at this time The Nemaha ridge 

trendin g southwest from Omaha through southeastern 

Nebras k a across Kansas into northern Oklahoma 

came into mountainous rel ie f at this time and sepa-

.~ 

rated the Anadarko basin to the west from the shal-

l ow Cherokee basin to the east (Figure 2). 

Sl i g h tly north of the s i te of the Devonian 

Chauta uqu a arch in east cent r al Kansas the Bourbon 

arch w as uplifted. It was probably a shallow plat-

form b et ween the Forest City basin on the north a n d 

t he Cherokee basin on the south, and connected the 

Nemaha ridge with the Ozark dome which appeared 

t o the ea st of the area as an emergent land mass. 

Slight su bsidence of the basins took place and the 
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oscillating Pennsylvanian seas transgressed north-

w a rd on the eroded pre-Pennsylvanian surface. At 

the t ime of the deposition of the "Cherokee" rocks 

the genera lized paleogeography included the Ozark 

dome, Ouachita geosyncline, and Nemaha ridge as 

p o ~ i t i ·v e a r e a s s e p a r a t e d b y s h a 11 o w s e a s ( F i g u r e 2 ) . 



C 0 R R E LA T I 0 N 0 F " C HE RO K E E" G R 0 U P 

A tota l of about 1220 wells have been drilled in 

t he area 1n search for oil or gas. Records from 

about 70 per cent of these wells were used in this 

i nvestigation. They show that the strata between 

t he base o f the Oswego · Limestone and the top of the 

Mississip p ian l imestone vary in thickness from ~p­

proximately 220 feet at the north to 300 feet at the 

south of the area. 

Subsurface data was obtained from electrical, 

sample, and driller's logs obtained from the 

Oklahoma Well Log Informa·tion Service, Tulsa, and 

from the Osage Indian Agency i n Pawhuska. Sample 

and driller's logs were used where no other kind of 

information was available.· 

· S o m e c o r e s a n d r o t a r y s am p 1 e s f r o m t h e d if::·­

ferent sandstone bodies were examined for correla-

tive checks with electric logs . The top and bottom 

of the Burbank sandstone were determined principal-

ly from the SP curve. When the sand-shale contact 
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was not cl early defined on the SP curve because of 

the shal y condition of the sand, the top of the sand 

wa s arb it rarily picked at 40 mv. abov e the shale­

base lin e . 

The c orrelation network was set up on three 

distinct i .v e unit s : the base of Oswego Limestone, 

t he "Key " limestone, and the Pink limestone. All 

three un i ts present a characteristic :mark on the 

electric al logs useful for correlation. Some diffi-

culty wa s encountered in the identification of the 

Pink l i m e stone in the north patt of the area. 

In t h e choice of a datum plane for the purpose 

of this s t udy the following characteristics were 

taken in c onsideration: 

1 - It should be a good marker on the electri­

c al logs a nd consequently easy to re c o g nize and 

correlat e throughout the entire area. 

2 - Th e datum plane should be a non-tra n s­

gressive unit, of essentially simultaneous deposi­

tion, at l east in the area of study. 

3 - Th e datum plane must be close enough to 

the sand st one bodies so that geologic events occurr­

i ng betw ee n the deposition of the sandstone bodies 

and the d eposition of the datum plane unit may not 

X 
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obscur e their original relationship, 

Th e 
e -:; ~-

only unit found to fill this requirements was 

an unnamed limestone which is three to four feet 

t hic k a n d is widespread over the area. It lies about 

70 feet b elow the base of Oswego limestone. It is 

called th e "Key" limestone . 

The interval from the "Key" limestone to the 
_) 

top and bottom of the main ·productive sandstone, and 

to the t op of the Mississippian "chat" and Mississip-

14 

pian l ime were calculated and recorded on a base map 

(Plate 1 ). 

Ho wever, when sample and driller's logs were 

u s e d , t h e " K e y " 1 i me s t o n e c a n n o t b e r e c o g n i z e d . 

In this case the base of the Oswego limestone was 

taken as the reference plane for the calculations of 

the above mentioned tops. From electric logs it was 

found t h at the interval from the base of the Oswego 

limestone to the top of the "Key" limestone ranges 

betwee n 70 and 80 feet. This interval does not vary 

m o r e t h a n f o u r f e e t i n a s q u a r ·e m i 1 e s e c t i o n a n d n o 

more t h an 10 feet over the entire area. The posi -

tion of the "Key" limestone can therefo r e, be deter-

mined w ith an accuracy of four feet or less by add-

ing t he appropriate interval to the base of the 



O s we go l i mestone. 

On the basis of the data collected and recorded 

o n the b a se map (Plate 1) six isopach maps were 

co ntou r ed (Plate II, III, IV, V, VI, and VII). These 

i s. o p a c h m aps define the s i z e and or i en tat io n of the 

s a ndston e bodies and the Mississippian "chat," but 

only par t ially depict their shape. Therefore, in 

1 5 

order to de t ermine and portray their shape strat ­

igraphic c r o s s - section s of P 1 ate VI I I were construct -

ed using the top of the "Key" limestone as a datum . 
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GEOMETRY OF. THE BURBANK 

SANDSTONE BODIES 

In th e "Cherokee 11 interval, four significant, 
'· I 

elongate, le nticular sandstone bodies have been 

detected i n the subsurface. The thickness of the 

sandstone bodies recorded by the well logs ranges 

from 0 to 9 0 feet. The four sandstone bodies have 

been found to be stratigraphic equivalents of each 

other (Plate VIII}. They represent the Burbank 

sandstone in the columnar stratigraphic section of 

the area. 

In order to reconstruct as closely as possible 

the origi n al geometry of the sandstone bodies 

isopach map s and ~tratigraphic cross sections 

"hung" fr om the "Key" limestone have been pre-

pared fro m the da ta collected on the base map . 

The ge ometry of a sand body implies the def-

initi on of th e shape, size, and orientation. Shape 

i n v o l v e s m o r e t h a n t h r e e d i m e n s i 9 n s - - l e n g t .. h , w i d t h , 

l 6 
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and t hickne s s - - a prism and a len s might have these 

dimensions in commo n, but they are qu i te different 

1n shape. Becaus e a sandstone body of the same 

shape may diff er i n size, this is also a factor that 

m u s t b e d e t e r m i ne d . The thir d . factor, orientation 

or trend, is also important n ot only from the point 

o f v i e w o f o .r i g i n b u t a l s o i n t h e d e v e l o p m e n t o f a n 

o il fi eld . 

Siz e an d ori en tation of the particular Burbank 

sands tone bodie s in this area are well defined on 

Plates II, Ill, a nd IV . Plate II is the isopa ch of 

the in terva l from the "Key" li meston e to the top of 

the sandstone and it give s a clear picture of the 

upper sur face of the sand s t one bodies Plate II I 

which represents t he thickness of the interval from 

t h e· ' 1 K e y 1
' l i m e s t o n e t o t h e b o t t o m o f t h e s a n d s t o n e 

bodies show s the char a cteristics of the lower s u r-

face . Plate IV, an isopa ch of the sandstone bodies, 

gives a cle ar idea of their size. 

The shape and stratigraphic relationship o f the 

four main sandstone bodie s are also shown by the 

stratigraphic cross sections on Plat e VIII. 

The ge o metry of a sandstone bo dy has environ-

mental im plicat ion s The following measurable 



\ 
c riteria c a n be of help in trying to decid e 

en viron me n tal interpretation is better i n 

c ase: 

1} Proximity to another sand body 

2) Orientation with respect to other sandstone 

bodies 

3) O r ientation with respec t to depositional 

s t rike 

4} Cross section 

5) Relief of the upper and lower surfaces 

6) Stratigraphic relationship to the surround-

i n g strata. 

App lyin g these criteria to the c;hoice of an en-

v ironment of deposition of the sandstone bodies in 

t h is area , the following facts are brought forth in 

P la te s II, I II, IV, and V. 

l } B ou ndaries are abrupt. The thickness of 

p~rrneabl e sandstone can increase from 0 to more 

than 80 fe e t 1 n a horizontal distance of less than 

500 feet. 

2} T h ere is a smooth eas tern boundary in con-

tr ast wi th a n irregular west ern boundary. Many 

interf~n ger ings of shale i n to the main sandstone 

body are -o bse rved a long the western boundary . 

lt-............................................... ~ .. 
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3) A more irregular complex relief is shown by 

t h e upper s urface than by the lower surface which 

i s · e s s e n ·t i a lly f1 at . 

4) Ridges trending parallel to the boundaries 

of the s a ndstone bodies are shown by the relief of 

the upper surfaces. 

5) The pa t tern is often bifurcated. A sandstone 

body bran c hes off i n more than two arcuate sandstone 

bodies. 

6) There is an orientation approximately par-

allel to the assumed depo sitional strike. 

7) T h e cross sectional shape is plano-convex. 

A slightly biconvex shape could be attributed to 

compaction. 

8) There is 1 ate r a 1 stratigraphic e qui va Lency . 

All o f the above facts observed on the maps 

define the geometr,Y _of the sandstone bodies. Im-

pl ication s of this geometry with respect to the 

origin of t he sandstone bodies are discussed fur-

ther on 1n this paper. 

l 



GEOMETRY AND DISTRIBUTION OF THE 

MISSISSIPP IA N "CHAT" 

A t t he base of t he ro c ks of t he " Ch e rokee" 

in ter v a l is .found the Mis s iss i ppian l i m esto ne and 

the Mi ss issippian "chat." The distribution and 

thickn es s of the Mississippian " c hat" are shown by 

Pl ates V and VI . The " chat " is present mainly in 

T.25 N. and in a relatively fe w places in T . 26 N . 

Pl at e VII, the isopa ch of th e interval from the 

"Key " limestone to the top of the Missi ss ippian 

1 i me sto ne , was prepared to s how the r e 1 i e f on t h ·e 

Mississippian-Pennsylvanian unconformity. T hi s 

m a .p can b e cons ide red a p a 1 eo t op o graphic map of 

the pr e -Pe n nsylv anian surfa ce . 

T he most significant featur e that b ec omes 

apparent when these three m a ps (Pl at es V, VI, a n d 

VII) are compared is the similarity between th e 

distributional patter n of the Mi ss is si ppian "ch at " 

20 
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and t ha t of the Mississ ippia n paleotopograp hy . The 

Mississippian "chat 11 fills the topographic lows of 
the Mississippian unconformity surface. This is 

a l s o a p p a r e n t i n-· t h e c r o s s s e c t i o n s i n w h i c h t h e f l a t 
top and the convex downward lower surface, charac­
teristi c of channel filling deposits, are shown. 

)< 
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ENVIRONMENTS OF DEPOSITION 

Burbank Sandstone Bodi es 

Con s iderations stated before leave little doubt 

th at th e Burbank sandstone bodies belong to the 

near-shore facies and were deposited in an os cill at-

in g but ge nerally transgressive condition. 

T h e o s c i 1 1 a t i n g n a t u r e o f t h ·e " C h e r o k e e " s e a 

was re cogn ized by early authors. Bass (1937) 

refers to the oscillating nature of the sea 11 a cross a 

relative l y narrow northeast trending strip of country 

in eastern Osage, Washington, and Nowata counties, 

Oklahom a , and southeastern Kansas." Under this 

condition a series of sediments representing non-

marine to marine environments were deposited. Th e 

pattern developed in this sequence is similar to tha t 

of the cyc lothems described by Weller (1930, 1931, 

and 19 57) and Wanless (1955, 19 57 ) in the Illinois 

basin . The Burbank sandstone bodies are believed 

to repres ent the transitional fa cies deposited on or 

near the shoreline. 

22 



Th e transgressive condition of this sea is shown 

by the thickening southward of the "Cherokee" strata 

below t h e "Key" limestone. This feature is clearly 

depi c te d by isopach maps of the "C h erokee" group in 

a more regional extent (Bass, 1936, and -Weirich, 

1 9 5'3 ) . Cross sections of the area show onlap of the 

,...X 
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"Che r okee• • strata on the eroded Mississippian rocks. 

If t h e above consideration is accepted two possi-

ble origins are suggested by the linearity of these 

sandstone bod i es and their relationship to the enclos-

ing stra t a! 

a) Non-meandering river or delta distributary; 

b) Chenier , beach ::r;-idge, spit or barrier island. 

The shoreline trend in the area suggested by the 

trend of the contour lines of the "Cherokee 11 isopach 

maps is north - northeast. The trend of the sandstone 

bodies under consideration is also north - northeast 

This fac t suggests that the non-meandering river or 

delta dis t ributary possibility should be re j e c ted s i nce 

sandstone bodies of this type have their long axis 

perpendi c ular to the shoreline. 

Al t h o ugh these sandstone bodies are somewhat 

thicker than the average of modern chenier deposits 

describe d by Gould and McFarland (1959), they s how 
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a marked simil a rity in many other features. Fea-

t ures com m on to both Burbank sandstone bodies and 

C. li.en..iier de p osits are: (1) a smooth seaward margin; 

( 2 ) an i rre g ular outline on their landward margin; 

( 3 ) a p l ano-convex or faintly biconvex cro.ss sec-

t ional shape; (4) a fine to very fin e sand size; (5) 

w ell sorted sands; (6) parallelism to the shoreline; 

a nd finally (7) the bifurcated pattern display e d by 

b oth. 

The stratigraphic equivalence displayed by the 

f our Burba n k sandstone bodies is also found in 

m odern barrier islands. Bernard (1959) reports 

a djacent ch a ins of barrier islands deposits along 

' t he Texas a nd Mexican coast occurring in the same 

" stratigrap h ic" position. In places they are ad-

j acent to e a ch other and in 9thers :th(fy a:~;e . s:e;p.at>-ata:d 

b y lagoona l or marine deposits 

Ridges displayed by the upper surfa ce (Plate II) 

a re simila r to those beach ridge growths observed 

i n modern barrier sands. 

Trans ve rse depressions observed in Plate II 

a cross the upper surface may indicate tidal inlets 

s imilar to t hose developed in modern barrier sand 

d eposits. 

X 
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Mississippian "Chat" 

The Mississippian "chat" filled in the topogra-

phic lows. Probably some was deposited in the form 

of chan n e 1 s but s.o me might be more a residua 1 mate -

r ial winnowed by the waves of the advancing sea . 

This is the only choice for its origin left after 

analysing the clear relationship between the Missis-

sippian paleotopography and the distribution of the 

Mississippian "chat" depicted by Plate V, VI, VII. 

The typica l flat top and convex downward lower sur-

face of channel filling deposits is clearly developed 

by the Mississippian "chat " deposits in some parts 

o f the area , as shown in the str.atigraphic cross sec-

tions (Plate VIII). 
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HISTORIC DEVELOPMENT 

Dur ing the tecto n ic movements of early Penn-

'I 
sylvan i a n the Mississippian rocks, mostly chert 

a n d c h e r t y l i m e· s t o n e , w e r e u p 1 i f t e d a n d e x p o s e d t o 

e r o s i o n a n d w e a t h e r i n g . · T ·h e p r o d u c t o f w e a t h e r i n g 

o f these rocks is believed to be the chert fragments 

now found in the Mississippian 11 chat . 11 T h ey possib-

ly for med a regolith over the entire flat area of the 

Cheroke e basin. 
• fl I 

Erosion was much stronger on the highest part 

o f the uplifts . Up to 1 5,000 feet of pre-Pennsyl-

vani an sedimenta ry rocks covering the granitic base-

ment of t he Arbuckle mou n tains and Nemaha ridge was 

re mov ed . 

Duri ng the Middle Pennsylvanian th e sea trans-

gressed over the area in a northwes t direction The 

chert fra g ments were reworked, redistributed and 

concentrated in the topographic lows a nd lat e r rec e-

mented to form the chert conglomerate known today as 

the Mississippian "c hat. 11 
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At th i s time the picture pr e sented by the area 

was that of an extensive tidal flat of very low sea-

ward grad i ent over which the sea would advance, 

stand, and retreat many times. During one of t he 

s t anding sea level stages, sands were deposited as 

chenier s , beach ridges , barriers , and spits in t h ·e 

vicinity of local embayments. 

U n d e r t h e s e c o n d i t i o n s t h .e s a n d s t o n e b o d y · f o u n d 

i n t h e w:e s t L i t t 1 e C h i e f o i 1 f i e l d b e g a n a s a s m .a 1 1 

bar which l ater erne rged as an island and grew sea-

wa rd (eastward) by beach accretion. Then the Bur-

ba nk field sandstone body, which was separated from 

t h e former by tidal flat sediments was born and grew 

by beach accretion. Finally, the Stanley Stringer, 

South Burbank, and East Little Chief were born as 

spits tied t o the Burbank field sand and grew south-

w ard by accretion in the direction of the prevailing 

l ongshore drift. 
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CONCLUSIONS 

From the preceeding discussion the following con-

elusions are inferred: 

1. The components of the Mississippian "chat, 11 

although of Mississippian origin, were reworked, 

redistributed, and recemented by the Pennsyl -

vanian seas. 

2 . The Mississippian "chat" filled in the topographic 

lows. Probably some is in the form of channel 

fil l ing deposits but some is more residual in 

c haracter. 

3 . The Burbank sandstone bodies in this area form 

part of a s e r i e s of chenier s , beach ridge ·s , 

barrier islands, and spits . They were developed 

during one of the ma n y standing sea level stages 

of the trans g res s i v e 11 Cherokee 11 sea . 

4. The landward side in the area is to the west. Th e 

sea transgression occurred from the southeast 

t o t he northwest. 

5. The oldest Burbank sandstone body is that found 
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in Wes t Little Chief field. PrO'gradation to the 

east or ig inated the adjacent sandstone bod ies in 

the same stratigraphic posit ion . These are 

found in the Burbank, Stanley- - South Burbank, 
tt.< ~ ··: 

and West Little Chief fields . 

6 . The St anl ey Stringer- South Burbank sandstone 

body originated as a spit tied t-o the Burbank 

sandstone body. Accretion to the south in the 

direction of the longshore currents of the time 

gave it a narrow elongate shape. 

7 . The youngest of the four sandstone bodies, the 

one found in the East Little Chief field, was 

developed by the same process that developed 

the Stanley Stringer - South Burbank sandstone 

body. This time the East Little Chief sand 

body w as tied to the Stanley Stringer- South 

Burbank. 
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